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(54) REUSABLE FILTER AND ITS REGENERATION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To contrive the way to 
efficiently and rationally remove a filter cake from a used 
filter and reuse it by applying a binder resin soluble in an 
organic solvent to a base material for a filter and melting 
the binder resin with the organic solvent to be removed 
after using the filter, and at the same time, enabling a 
filtrate to be separable from the filter base material. 
SOLUTION: A coating liquid obtained by melting, for 
example, a binder resin consisting of a thermoplastic 
block copolymer of styrene-ethylene-butylene- styrene 
(SEBS) in xylol, is applied to a filter base material 2 using 
a fibrous material 1 of synthetic fiber such as 
polypropylene. After use for a specified period of time, a 
filter 3 using this sheet is soaked in xylole to clean a 
filter cake with the SEBS copolymer. Again the SEBS 
copolymer is added to the filter, so that it can be reused. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The recycle nature filter which is a filter which applied meltable binder resin to the 
organic solvent at the base material for filters, and is characterized by making the filtration 
matter disengageable from filter base material while carrying out dissolution removal of said 
binder resin for a used filter using an organic solvent. 

[Claim 2] The recycle nature filter which is a filter which bound the adsorbent ingredient to the 
organic solvent using meltable binder resin, and raised the adsorption separation function at the 
base material for filters, and is characterized by making the adsorbate and an adsorbent 
ingredient disengageable from filter base material while carrying out dissolution removal of said 
binder resin for a used filter using an organic solvent. 

[Claim 3] The recycle nature filter according to claim 1 or 2 which is at least one fiber which the 
base material for filters consists of textile materials which have solvent resistance, and is chosen 
from the metal fiber containing polyester fiber, polyolefine fiber, polyimide fiber, the organic fiber 
containing fluorine fiber, a glass fiber, carbon fiber, a potassium titanate fiber, the inorganic fiber 
containing an alumina fiber and stainless steel, and nickel. 

[Claim 4] The recycle nature filter according to claim 1 or 2 whose binder resin is resin which 
has thermal resistance and chemical resistance. 

[Claim 5] The recycle nature filter according to claim 4 with which the binder resin which has 
thermal resistance and chemical resistance uses as a principal component at least one polymer 
chosen from the thermoplastic elastomer of a styrene system, a styrene-styrene-butadiene- 
rubber (SBS) system block copolymer, and a styrene-ethylene-butylene-styrene (SEBS) system 
block copolymer. 

[Claim 6] The recycle nature filter according to claim 2 whose adsorbent ingredient is at least 
one ingredient chosen from moisture absorption material, deodorization material, CO, and 
hydrogen adsorption material. 

[Claim 7] The recycle nature filter according to claim 2 which an adsorbent ingredient is at least 
one chosen from organic system ion exchange resin, an inorganic system ion exchanger, and its 
mixture, and it is at least one as which the exchange group is chosen from cationicity, anionic, 
and its mixture, and the adsorbate which stuck to the adsorbent ingredient is a metal ion and its 
complex, and is a metal ion separation filter which separates and makes the adsorbate solid. 
[Claim 8] The recycle nature filter according to claim 2 by which an adsorbent ingredient is the 
magnetic substance and is a magnetic powder removal filter which bound the magnetic powder 
before magnetization with binder resin, and was magnetized after fixing to the base material for 
filters, and set solidification is magnetically carried out while separating the adsorbate from the 
filter after use. 

[Claim 9] The recycle nature filter which carried out at least one conductive processing chosen 
from plating processing of the metal which contains nickel, copper, and silver in the filter of claim 
1 , or a metal alloy, vacuum evaporationo processing, spatter processing, and carbon spreading, 
and formed the electromagnetic wave shielding filter. 

[Claim 10] The playback approach of a recycle nature filter of removing the filtration matter from 
filter base material to the base material for filters which consists of fiber which has thermal 
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resistance and solvent resistance while it is meltable to an organic solvent and carrying out 

dissolution removal of the binder resin using the organic solvent which dissolves said binder resin 

for the used filter which fixed the binder resin which uses as a principal component the 

thermoplastic elastomer which has thermal resistance and chemical resistance. 

[Claim 1 1] The playback approach of the recycle nature filter according to claim 10 which fixes 

the binder resin which uses as a principal component the thermoplastic elastomer which Is 

meltable to an organic solvent again, and has thermal resistance and chemical resistance after 

removing binder resin and the filtration matter from the base material for filters. 

[Claim 12] The recycle nature filter according to claim 1. 2. 10, or 11 whose organic solvent is at 

least one solvent chosen from a xylene, toluene, a methylcyclohexane, and a 

tetrahydronaphthalene, and its playback approach. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the filter excellent in recycle nature, and its 
playback approach. It is related with the recycle nature filter which can remove an uptake object 
from a used filter rationally efficiently, and can be reused in more detail, and its playback 
approach. 
[0002] 

[Description of the Prior Art] The clean room (clean room) to which various kinds of 
environmental filters which remove clean water, and clean air and various pollutants, and 
guarantee a clean environment treat advanced technology, such as a semi-conductor, serves as 
an ingredient indispensable to processing of industrial waste water or exhaust gas from the first. 
[0003] In order for various environmental filter ingredients to need 30 % of the weight - 400% of 
the weight of the ingredient for adsorbate so much and to acquire a clean environment 
conventionally, the present condition is having produced a vast quantity of industrial waste. 
These filter ingredient has the property which was generally excellent in thermal resistance or 
chemical resistance, and also processing processing of fireproofing etc. is performed from safety 
and a performance problem. Therefore, about processing of a used filter, incineration processing 
was not easy, it was common that abandonment processing was carried out, it might become a 
new source of secondary pollution, and development of the processing technique was called for 
in the future. 
[0004] 

[Problem(s) to be Solved by the Invention] The processing after used was not easy for the 
various conventional filter ingredients, and the problem was in the processing as described above. 
Moreover, conventionally, since the filter ingredient after use was abandoned, it also had the 
problem of making a resource useless. 

[0005] This invention aims at offering the recycle nature filter which can remove an uptake 
object from a used filter rationally efficiently, and can be reused, and its playback approach in 
order to solve said conventional problem. 
[0006] 

[Means for Solving the Problem] In order to attain said purpose, the 1 st recycle nature filter of 
this invention is a filter which applied meltable binder resin to the organic solvent at the base 
material for filters, and it is characterized by making the filtration matter disengageable from filter 
base material while it carries out dissolution removal of said binder resin for a used filter using an 
organic solvent. 

[0007] Next, the 2nd recycle nature filter of this invention is a filter which bound the adsorbent 
ingredient to the organic solvent using meltable binder resin, and raised the adsorption separation 
function at the base material for filters, and it is characterized by making the adsorbate and an 
adsorbent ingredient disengageable from filter base material while it carries out dissolution 
removal of said binder resin for a used filter using an organic solvent. 

[0008] In the 1-2nd filters of said this invention, it is desirable that it is at least one fiber chosen 
from the metal fiber which the base material for filters consists of textile materials which have 
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solvent resistance, and contains polyester fiber, polyolefine fiber, polyimide fiber, the organic fiber 
containing fluorine fiber, a glass fiber, carbon fiber, a potassium titanate fiber, the inorganic fiber 
containing an alumina fiber and stainless steel, and nickel. 

[0009] Moreover, in the 1-2nd filters of said this invention, it is desirable that binder resin is 
resin which has thermal resistance and chemical resistance. It is desirable that the binder resin 
which is excellent in thermal resistance and chemical resistance especially uses as a principal 
component at least one polymer chosen from the thermoplastic elastomer of a styrene system, a 
styrene-styrene-butadiene-rubber (SBS) system block copolymer, and a styrene-ethylene- 
butylene-styrene (SEBS) system block copolymer. 

[0010] Moreover, in the l-2nd filters of said this invention, it is desirable that an organic solvent 
is at least one solvent chosen from a xylene, toluene, a methylcyclohexane, and a 
tetrahydronaphthalene. 

[001 1] In the 2nd filter of said this invention, an adsorbent ingredient can use at least one 
ingredient chosen from moisture absorption material, deodorization material, CO, and hydrogen 
adsorption material. In the case of moisture absorption material or dehumidification material, as 
an adsorbent ingredient, it is desirable that it is at least one chosen from silica gel and a calcium 
oxide. Moreover, when an adsorbent ingredient is deodorization material, at least one chosen 
from activated carbon, a platinum support oxide, and a zeolite can be used. Moreover, when an 
adsorbent ingredient is the powder containing a hydrogen storing metal alloy, it can be made a 
hydrogen removal filter. Furthermore, as said adsorbent ingredient, when using an electric charge 
object, it can also be made a charged-particle removal filter. 

[0012] In the recycle nature filter of said this invention, while binding inorganic fine particles to 
an organic solvent using meltable binder resin and carrying out dissolution removal of said binder 
resin for a used filter using an organic solvent, it is good for the base material for filters also as 
disengageable in filter base material to the adsorbate, and inorganic fine particles. As inorganic 
fine particles, it is the metallic oxide which gave the catalyst, and it is more desirable than 
exhaust gas that it is the exhaust gas filter from which catalyst oxidation is carried out and 
hydrogen or CO is removed. 

[0013] In the 2nd filter of said this invention, an adsorbent ingredient is at least one chosen from 
organic system ion exchange resin, an inorganic system ion exchanger, and its mixture, and it is 
desirable that it is at least one as which the exchange group is chosen from cationicity, anionic, 
and its mixture. The adsorbate which stuck to said adsorbent ingredient is a metal ion and its 
complex, and can also be used as the metal ion separation filter which separates and makes the 
adsorbate solid. 

[0014] Moreover, in the 2nd filter of said this invention, it is desirable that an adsorbent 
ingredient is the magnetic substance and it is a magnetic powder removal filter. Moreover, said 
magnetic substance is an AInico alloy system, a ferrite system, and SmCo5. It is desirable that it 
is at least one chosen from a system and a Nd2 Fe14B system. 

[0015] Moreover, in said configuration, it is desirable that it is the sterilization filter which is 
titanium oxide with which a photocatalyst operation has inorganic fine particles. It is desirable to 
use the functional textile materials which are the ceramic powder which has infrared absorption 
ability and an incubation property as inorganic fine particles. 

[0016] Next, the 3rd recycle nature filter of this invention While being the filter which applied 
binder resin meltable to an organic solvent to the base material for filters and carrying out 
dissolution removal of said binder resin for a used filter using an organic solvent In the filter 
made disengageable from filter base material, the filtration matter Nickel, At least one conductive 
processing chosen from plating processing of copper and the metal containing silver, or a metal 
alloy, vacuum evaporationo processing, spatter processing, and carbon spreading is carried out, 
and an electromagnetic wave shielding filter is formed and carried out. 

[0017] Next, to the base material for filters which consists of fiber which has thermal resistance 
and solvent resistance, the playback approach of the recycle nature filter of this invention is 
meltable to an organic solvent, and it removes the filtration matter from filter base material while 
it carries out dissolution removal of the binder resin using the organic solvent which dissolves 
said binder resin for the used filter which fixed the binder resin which uses as a principal 
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component the thermoplastic elastomer which has thermal resistance and chemical resistance. 
[0018] In said approach, after removing binder resin and the filtration matter from the base 
material for filters, it is meltable to an organic solvent again, and it is desirable to fix the binder 
resin which uses as a principal component the thermoplastic elastomer which has thermal 
resistance and chemical resistance. 

[0019] In said approach, it is desirable that an organic solvent is at least one solvent chosen 

from a xylene, toluene, a methylcyclohexane. and a tetrahydronaphthalene. 

[0020] Next, using the thermoplasticity of binder resin, the recycle nature filter of this invention 

may really carry out molding processing, and may form said one of filters. 

[0021] 

[Embodiment of the Invention] According to the configuration of above mentioned this invention, 
by processing a used filter with an organic solvent, separation recovery can be completely 
carried out from adsorbate, and filter base material can be used as the environmental 
compatibility highly efficient filter (sault PAEKO filter) of a reusable new concept. Moreover, 
since all ingredients are recycled, there is no environmental load by industrial waste, and the 
perfect closed system from which only adsorbate is removed as a solid was realized. Moreover, 
since this filter was binding the filter material with thermoplastic elastomer, it became possible 
[ also carrying out thermoforming unification processing ] at all complicated configurations. 
[0022] The filter of this invention has the following advantage. 

(1) Even the biotechnology filter [ manufacture / of clarification air or water ] which separates 
exhaust gas industrial and for home use, processing of waste water, and a microorganism can be 
used extensively, without spoiling the engine performance which it has from the former in the 
field of the liquid filtration filter from which all solids are removed to a macro, and a gas filtration 
filter, since micro. 

(2) The metal ion adsorption filter which supports the ion-exchange matter and carries out 
adsorption treatment of the metal ion in a liquid alternatively is applicable also to separation 
recovery of a metal resource, removal of the heavy metal from a mine or industrial waste water, 
and separation removal of radioactive metal ion. 

(3) The chemisorption filter which carries out adsorption treatment of the specific gas 
constituents can be used as the dehumidification filter which supported the moisture absorption 
ingredient, the odor removal filter which supported the smell adsorption ingredient, a toxicity 
protection filter which supported the toxic gas adsorption ingredient. 

(4) The conductive processing filter which carried out nickel, silver plating, etc. to the front face 
is applicable to the protection package of an electronic circuitry as a permeability 
electromagnetic wave filter which prevents invasion of an electromagnetic wave or dust and does 
not bar heat dissipation. It is effective in protecting malfunction of electronic equipment from the 
electromagnetic wave public nuisance accompanying the spread of portable communication 
equipment, and raising dependability. 

(5) The heat-resistant filter which uses an inorganic system material as a principal component 
can be used as the heat-resistant sound isolation filter which removes a carbon particle and the 
noise from a combustion gas, an exhaust gas filter which supports an oxidation catalyst, removes 
a non-burned hydrocarbon, hydrogen, and a carbon monoxide, and prevents an intoxication 

accident. 

(6) Since infrared radiation is absorbed, and there is an incubation operation and moisture 
permeability is maintained, the filter which supported the ceramics can be used as a functional 
garments ingredient and an antibacterial cross which absorbs ultraviolet rays and discovers a 
germicidal action. 

(7) The magnetic fine-particles removal filter which supported the magnetic material can be used 
for removing magnetic impalpable powder, such as iron powder, out of gas or a liquid. 

(8) The hydrogen removal filter which supported the hydrogen storing metal alloy is more 
effective in removing the hydrogen of a minute amount than the inside of gas or a liquid. 
[0023] Thus, since the filter of this invention can carry out separation removal of the adsorbate 
from a used filter while it is applicable to clean-ization of all fluid environments other than an 
organic solvent system, it can reduce industrial waste sharply and can carry out a big 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web.cgi_eije 



18/02/15 



• JP.09-253432.A [DETAILED DESCRIPTION] 4/9 ^— v 



contribution to the environmental preservation of the earth, and reduction of energy and a 
resource. 

[0024] The filter of this invention binds the base material for filters with the thermoplastic 
elastomer which is meltable to an organic solvent and is excellent in thermal resistance and 
chemical resistance firmly, controls filter aperture to arbitration, and forms a porous base. In 
order to use thermoplastic elastomer, compared with the conventional nonwoven fabric, it is rich 
in elasticity, and there is also an advantage which is excellent also in a mechanical strength. 
Moreover, it is also possible to give various kinds of functional manifestation ingredients, such as 
an ion exchanger, and an adsorbent, an oxide, to coincidence, or to be also able to make it easy 
to carry out nonelectrolytic plating processing, and to attain advanced features and intelligent- 
ization. In order to use an organic solvent especially, it is the the best for a desiccant or support 
of a metallic material which is easy to oxidize. Furthermore, molding processing can also be made 
easy and manufacture of the filter of a complicated configuration also really using 
thermoplasticity becomes possible. 

[0025] With the filter of this invention, the thermoplastic elastomer to which the adsorbate 
adhered is dissolved and it dissociates with filter base material, and the adsorbate can be 
miniaturized as solid content by carrying out evaporation recovery of the solvent further, and it 
can dissociate by processing a used filter with an organic solvent again, and filter base material is 
disengageable to fibrin material or fibrin material, and joint resin depending on the need. It is also 
possible to be able to reduce the volume of trash sharply by this approach, and to miniaturize 
and save a hazardous substance. 

[0026] Although anythings can be used if it is the fibrin material excellent in solvent resistance 
as fibrin material, according to applications, such as service temperature and an environment, 
metal fibers, such as inorganic fibers, such as organic fiber, such as polyester fiber, a 
polyethylene fiber, polyimide fiber, and a fluororesin, a glass fiber and carbon fiber, a potassium 
titanate fiber, and an alumina fiber, stainless steel, and nickel, can be used. 
[0027] As thermoplastic elastomer, what uses the styrene-styrene-butadiene-rubber (SBS) 
system of a styrene system and a styrene-ethylene-butylene-styrene (SEBS) system as a 
principal component from viewpoints, such as chemical resistance, thermal resistance, and a 
mechanical strength, is the optimal. 

[0028] A xylene, toluene, a methylcyclohexane, a tetrahydronaphthalene, etc. can be used as a 
solvent. Since an organic solvent is used, the ingredient of oxidizing qualities, such as moisture 
and an ingredient metallurgy group of gas adsorption nature, can be supported on a filter base 
object. 

[0029] Various kinds of things can be used as a functional manifestation ingredient to give. As an 
ion-exchange nature ingredient, inorganic ion exchangers, such as ion-exchange resin and 
potassium titanate, can use [ silica gel, a calcium oxide, etc. ] activated carbon, a zeolite, etc. as 
a deodorant as a dehumidification agent. What what supported powder which gave the platinum 
system catalyst, such as titanium oxide and an aluminum oxide, carried out catalyst oxidization, 
and removed hydrogen and CO from exhaust gas, and supported activity titanium oxide discovers 
an antibacterial action in a photocatalyst operation, and what added ceramics, such as titanium 
oxide, is excellent in infrared absorption ability and an incubation property. When conductive 
processing of the nonelectrolytic plating and vacuum evaporationo of nickel, copper, silver, etc., 
etc., sputtering, carbon spreading, etc. is carried out to a molding object, it excels in the shielding 
nature of an electromagnetic wave. As a magnetic material, it is an AInico alloy system, a ferrite 
system, and SmCo5. The powder before various kinds of magnetization, such as a system and a 
Nd2 Fe14B system, can be supported, and this can be magnetized and used. 
[0030] The filter of this invention is further stuck to a life as an apparel-related amenity cross or 
an antibacterial cross of medical application as the functional separation material which 
guarantees a comfortable and safe living environment, and an electromagnetic shielding material 
which raises the dependability of electronic equipment from the water of the conventional 
industrial use [ field of the invention ]. or the field of a gaseous filtration filter, and is used 
extensively. Since recovery reuse of the used ingredient is carried out, the load to an 
environment can be made the minimum and can aim at the convenience of a life, and coexistence 
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of an environment and a resource problem. That is, it aims at reforming fundamentally 
production / consumption cycle based on mass consumption of the conventional petroleum 
resources. 

[0031] It explains using a drawing below. Drawin g 1 is the flow chart Fig. showing 1 operation 
gestalt of the recycle approach of the filter concerning this invention. In drawin g 1 , 1 is the fibrin 
material which has the water resisting property and solvent resistance chosen according to 
service temperature, the operating environment, the application, etc., distributes a staple fiber to 
the dry process by direct spinning, such as dry process by the indirect spinning according this 
fibrin material 1 to a card, a land webber, etc., a melt blow, and span bond, and underwater, and 
performs web formation to them through the web formal processes A, such as raising 

[0032] Next, after carrying out linear combination down stream processing B which combined 
suitably the chemical joining-together methods (PVA, epoxy resin, etc.) according the above- 
mentioned web to thermal melting arrival methods (a hot calender roll, hot blast passage 
equipment, etc.), the mechanical joining-together methods (needle punch, WOTA needle, etc.), 
and solvent-resistance resin if needed, the filter base material 2 is produced through the 
desiccation down stream processing C. 

[0033] Next, after the above-mentioned filter base material 2 carried out consistency adjustment 
for the binder resin of a thermoplastic-elastomer system which dissolved in the organic solvent 
by the secondary bond down stream processing D, such as a spray method, dip coating, and a 
coating method, and covered the binder resin of the specified quantity on the filter base material 
front face, it produced the filter 3 of the request which fixed binder resin firmly between a filter 
base material front face and confounding fiber through the desiccation process E. 
[0034] By the way, it is also possible to give an ion-exchange nature ingredient, a 
dehumidification agent, a deodorant, the magnetic substance, inorganic fine particles, etc. as a 
functional manifestation ingredient into the binder resin which dissolved in the above-mentioned 
organic solvent according to an application. 

[0035] The object which uses as a principal component the styrene-styrene-butadiene-rubber 
(SBS) system and styrene-ethylene-butylene-styrene (SEBS) system which are a styrene 
system copolymer especially as the above-mentioned binder resin is the optimal in adhesion with 
fiber and the adsorbent matter, and the outstanding chemical resistance. 
[0036] Moreover, as the above-mentioned organic solvent, one or more chosen from a xylene, 
toluene, the methylcyclohexane, the tetrahydronaphthalene, etc. can be used. Next, with the 
organic solvent used by the linear combination down stream processing B, and the affiliated 
organic solvent, the filter 3 for which fixed period use was carried out and adsorption and 
filtration were exchanged sure enough dissolved binder resin by the recovery down stream 
processing G (it heat-treats washing or if needed), and obtained the filter base material 2 which 
removed adsorption / filtration matter. This filter base material 2 carries out washing/desiccation 
processing after that, and is recycled by the aforementioned secondary bond down stream 
processing D. 

[0037] By the way, although adsorption / filtration matter in the mixture of binder resin and 
adsorption / filtration matter carried out the illustration abbreviation, after sedimentation removal 
is carried out in the above-mentioned recovery down stream processing G, it dries, miniaturizes 
as solid content and separation processing of it is carried out through an analysis process at a 
reuse object and trash. Moreover, binder resin and an organic solvent perform concentration 
analysis / desiccation processing, and are recycled by the aforementioned secondary bond down 
stream processing D. At this time, it is possible also in raising the purity of the adsorbate and 
reusing, adsorption / filtration matter which begins to melt into an organic solvent carrying out 
evaporation recovery of the organic solvent, and carrying out separation recovery, and carrying 
out separation recovery of a functional manifestation ingredient and the adsorption / filtration 
matter at another process, and reproducing the adsorbent matter. 

[0038] It is also still more possible to divide it into a fibrin material independent or fibrin material, 
and the resin used by linear combination down stream processing after that recycle, how many 
times, if it becomes impossible to use filter base material by carrying out ****** etc., for fibrin 
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material to carry out melting pelletizing, to carry out melt spinning, or to it. and to reuse as 
fibrin material 1, or for resin to carry out washing / desiccation processing, and to reuse. 
[0039] By the way. it is also possible to skip the above-mentioned linear combination down 
stream processing, and to perform only the above-mentioned secondary bond down stream 
processing to a web as a gestalt of other operations of this invention. 
[0040] 

[Example] This invention is explained still more concretely using an example below. 
[0041] 

[Example 1] After sheet-izing by the usual milling-paper method using the assembled-die 
polyolefine fiber (Daiwabo make trade name DF-72, the front [ division ] fineness of 2d, after 
[ division ] fineness of 0.2d) which consists of polyethylene and polypropylene, while carrying out 
a water jet machining and carrying out the confounding of the configuration fiber, division 
processing of the fiber was carried out, subsequently heat calendering was carried out, and 60g 
of eyes/, m2, and a nonwoven fabric sheet with a thickness of 1 mm were produced. 
[0042] Next, after sinking into the slurry of the following combination conditions 1, hot-air-drying 
processing of the above-mentioned nonwoven fabric sheet was carried out for 80 degree-Cx 5 
minutes, and the solvent was evaporated. The coating weight of the solid content of the following 
compound produced 10 g/m2, eyes 70 g/m2, and a nonwoven fabric sheet with a thickness of 
1mm. 
[0043] 

Solid ratio Loadings SEBS resin (the product made from shell, Kraton G-1650) 100 lOg xylol 90g 
Total lOOg solid content concentration The nonwoven fabric sheet obtained 10% of the weight is 
twisted around the porous core cylinder made from polypropylene (30mm of appearances, porous 
cylinder with a die length of 250mm) by the thickness of 30mm, and it is 3 the consistency of 
0.255g/cm of The cartridge filter was formed. Next, the **** trial was performed using 

said cartridge filter. 2001. of **** trials was passed the rate for lOI./toward the inside from the 
outside of said cartridge filter, agitating to homogeneity the water suspension of the dusts and 
aerosols for industrial testing (Kanto loam, mean particle diameter of 8 micrometers) adjusted to 
the concentration of 200 ppm. Consequently, 5 micrometers and the initial **** effectiveness of 
**** precision were 81.5%. In addition, **** precision and initial **** effectiveness were 
computed by the following measuring method. 

(1) **** precision : extract the clean water obtained as mentioned above, measure the path of a 
particle with an ultracentrifuge type automatic particle-size-distribution measuring device (made 
in a place factory), and the maximum particle diameter (micrometer) estimates. 

(2) Initial **** effectiveness : compute by the degree type, the 1 1, of the above-mentioned 
suspension being extracted, and setting dust weight after desiccation to A, extracting II. of clean 
water after **** initiation 1 -minute progress, and using dust weight after desiccation as B. Initial 
**** effectiveness (%) = [(A-B) /A] The cartridge filter after using it for xlOO order was washed 
using the xylol, and the uptake object was removed with SEBS resin. Subsequently, it sank into 
the slurry of said combination conditions 1 again, and with the same means, for the configuration 
fiber of a cartridge filter, coating grant was carried out and SEBS resin was reproduced. When 
the aforementioned **** trial was again performed using the reproduced cartridge filter, 5 
micrometers and initial ***♦ effectiveness were 81.3%, and that of **** precision were almost 
the same as that of a first-time trial. 

[0044] 

[Example 2] After sheet-izing by the usual milling-paper method using the assembled-die 
polyolefine fiber (Daiwabo make trade name DF-72, the front [ division ] fineness of 2d. after 
[ division ] fineness of 0.2d) which consists of polyethylene and polypropylene, while carrying out 
a water jet machining and carrying out the confounding of the configuration fiber, division 
processing of the fiber was carried out, subsequently heat calendering was carried out, and 60g 
of eyes/, m2, and a nonwoven fabric sheet with a thickness of 1mm were produced. 
[0045] Next, after sinking into the slurry of the following combination conditions 2, hot-air-drying 
processing of the above-mentioned nonwoven fabric sheet was carried out for 80 degree-Cx 5 
minutes, and the solvent was evaporated. The coating weight of the solid content of the following 
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compound produced 10 g/nn2, eyes 70 g/m2. and a nonwoven fabric sheet with a thickness of 
1mm. 

Combination conditions 2 Solid ratio Loadings SEBS resin (the product made from shell, Kraton 
G-1650) 100 5g styrene sulfonic acid type strongly-acidic~cation-exchange-resin pulverized coal 
300 1 5g (the Sumitomo Chemical make, trade name Duolite C-20) 

A xylol 80g Total lOOg solid content concentration The nonwoven fabric sheet obtained 20% is 
formed in a cartridge filter with the same means as an example 1 . When the **** trial was 
performed like the example 1, 4 micrometers and initial **** effectiveness washed the cartridge 
filter after **. next use using the xylol at 83.5%. and, as for **** precision, the uptake object was 
removed with SEBS resin and ion-exchange-resin pulverized coal. Subsequently, it sank into the 
slurry of said combination conditions 2 again, and with the same means, for the configuration 
fiber of a cartridge filter, coating grant was carried out and SEBS resin was reproduced. When 
the aforementioned **** trial was again performed using the reproduced cartridge filter, 4 
micrometers and initial **** effectiveness were 83.3%, and that of **** precision were almost 
the same as that of a first-time trial. 
[0046] 

[Example 3] Polyester fiber (Unitika make) 1 5dx80 % of the weight and 6 nylon (Unitika make) 
14dx20 % of the weight are mixed, and it passes through a card process, and is eyes 100 g/m2. 
Web formation was performed. Next, the resin of the following combination conditions 3 is used 
as a linear combination processing agent, and it is coating weight 100 g/m2. Spray processing 
was carried out, the 100-150-degree C desiccation process was performed, and eyes 200 g/m2 
and filter base material with a thickness of 1 5mm were produced. 

[0047] Next, immersion processing was carried out by coating weight 150 g/m2 by the resin of 
the following combination conditions 3 as a secondary bond processing agent, the 100-degree C 
desiccation process was performed, and eyes 350 g/m2 and a filter with a thickness of 14mm 
were produced. 

The combination conditions 3 Solid ratio melamine resin (the product made from union chemistry, 
trade name YUNIKA resin 370F) 100PVA resin (the Unitika make, trade name UP050G) 50 water 
solid content concentration 30-% of the weight combination conditions 4 Solid ratio SBS resin 
(Japan Synthetic Rubber make) 100 phosphoric-acid phosphate (Kusumoto formation make) 50 
xylene solid content concentration After using the above-mentioned filter for two months as a 
filter for rough dust 30% of the weight, it washes warming a xylol at 50 degrees C as recovery 
down stream processing. After dissolving binder resin, when filter base material was dried and 
collected, it was reusable to secondary bond down stream processing. Moreover, the binder resin 
and the organic solvent in the mixture of binder resin and the filtration matter were recycled in 
secondary bond down stream processing, and it dried, after sedimentation removal was carried 
out, and the filtration matter was miniaturized as solid content. In the these-miniaturized solid 
content, it is 2 1 m. The mixture of sand dust of about 700g of hits, carbon black, and a linter was 
contained. 
[0048] 

[Example 4] Polypropylene fiber (Daiwabo make) 3dx100 % of the weight is passed through a card 
process, and it is eyes 150 g/m2. 100 P/cm2 after performing web formation It was processed in 
needle punch. Next, it is coating weight 50 g/m2 with the resin of the following combination 
conditions 5 as a linear combination processing agent. Spray processing and a 100-150-degree C 
desiccation process were performed, and 200g of eyes/, m2. and filter base material with a 
thickness of 3.5mm were produced. 

[0049] Next, it is the coating weight of 100g/m2 with the resin of the following combination 
conditions 6, and an ion-exchange nature ingredient as a secondary bond processing agent. 
Immersion processing and a 100-degree C desiccation process were performed, and 350g of 
eyes/, m2, and a filter with a thickness of 3mm were produced. 

The combination conditions 5 Solid ratio ethylene-vinyl chloride resin (the Sumitomo Chemical 
make, trade name SUMIE lied 1010) 100PVA resin (the Unitika make, trade name UP050G) 50 
water solid content concentration 20% combination conditions 6 Solid ratio SEBS resin (the 
product made from shell, Kraton G-1650) 100 styrene sulfonic acid type strong acid cation- 
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exchange-resin pulverized coal 300 (the Sumitomo Chemical make, trade name Duolite C-20) 
Xylene solid content concentration After washing warming a xylol at 80 degrees C as recovery 
down stream processing after using the above-mentioned filter for one week as a filter for plating 
wastewater 20% of the weight and dissolving binder resin, when filter base material was dried and 
collected, it was reusable to secondary bond down stream processing. Binder resin, the binder 
resin in an ion-exchange nature ingredient and the mixture of adsorbate. and an organic solvent 
were recycled in secondary bond down stream processing, it dried and the mixture of an ion- 
exchange nature ingredient and adsorbate was miniaturized as solid content, after sedimentation 
removal was carried out. Harmful heavy metal ions, such as nickel and chromium, were contained 
in the ion-exchange nature ingredient other than the inorganic residue usually filtered as 
adsorbate by the these-miniaturized solid content. 
[0050] 

[Example 5] After carrying out web formation of the polypropylene resin by the span bond 
method, hot calender roll processing was carried out and eyes 50 g/m2 and filter base material 
with a thickness of 0.3mm were produced. 

[0051] Next, it is coating weight 50 g/m2 at the resin of the following combination conditions 7, 
and deodorization material as a secondary bond processing agent. Coating processing and a 100- 
degree C desiccation process were performed, and eyes 100 g/m2 and a filter with a thickness 
of 0.5mm were produced. 

The combination conditions 7 Solid ratio SEBS resin (the product made from shell, Kraton G- 
1650) 100 zeolites (Takeda Chemical make) 500 toluene solid content concentration After using 
the above-mentioned filter for one month as a home indoor deodorization filter 50% of the weight. 
After washing warming a xylol at 80 degrees C as recovery down stream processing and 
dissolving binder resin, when filter base material was dried and collected, it was reusable to 
secondary bond down stream processing. The binder resin and the organic solvent in the mixture 
of the deodorization ingredient which sucked up offensive odor components, such as binder resin, 
ammonia, a hydrogen sulfide, and a mercaptan, were recycled in secondary bond down stream 
processing, it dried, after sedimentation removal was carried out, and it miniaturized as solid 
content, baking heating was carried out, and the deodorization ingredient was reproduced. 
[0052] 

[Effect of the Invention] According to the 1st recycle nature filter of this invention, it is the filter 
which applied meltable binder resin to the organic solvent, and while carrying out dissolution 
removal of said binder resin for a used filter using an organic solvent, an uptake object can be 
efficiently removed from a used filter to the base material for filters rationally by having made 
the filtration matter disengageable from filter base material, and it becomes it reusable as 
explained above. 

[0053] Next, according to the 2nd recycle nature filter of this invention, an adsorbent ingredient 
is bound to the base material for filters at an organic solvent using meltable binder resin. While 
being the filter which raised the adsorption separation function and carrying out dissolution 
removal of said binder resin for a used filter using an organic solvent By having made the 
adsorbate and an adsorbent ingredient disengageable from filter base material, collection 
efficiency is raised further, and an uptake object can be efficiently removed from a used filter 
rationally, and it becomes reusable. 

[0054] According to the 3rd recycle nature filter of this invention, next, to the base material for 
filters While being the filter which applied meltable binder resin to the organic solvent and 
carrying out dissolution removal of said binder resin for a used filter using an organic solvent It 
will become suitable as an electromagnetic wave shielding filter by having carried out conductive 
processing of plating processing of the metal which contains nickel, copper, and silver in the filter 
which made the filtration matter disengageable from filter base material, or a metal alloy, or 
carbon spreading. 

[0055] Next, while carrying out dissolution removal of the binder resin at the base material for 
filters which consists of fiber which has thermal resistance and solvent resistance using the 
organic solvent which dissolves said binder resin for the used filter which fixed the binder resin 
which uses as a principal component the thermoplastic elastomer which is meltable and has 
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thermal resistance and chemical resistance at an organic solvent according to the playback 
approach of the recycle nature filter of this invention, a repeat filter can be used by removing the 
filtration matter from filter-base material. 



[Translation done.] 
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